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Fig. S10. HRMS spectrum of 3
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Fig. S13. Photographs of 3 in MeCN/water mixture (1:9) under day light in the presence of

different anions.
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Fig. S14. Job’s plot of 3 with CN-anions in CH;CN/water (1:9, v/v) indicating the formation of

1:1 complex.
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Fig. S16. Linear response in fluorescence ratio intensity of probe 3 in the presence of increasing

CN- concentrations.
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Single-Crystal X-ray Diffraction:

X-ray diffraction data for the crystal 3 was collected using Bruker Kappa apexIl CCD single
crystal diffractometer, equipped with graphite monochromated MoKa (A=0.71078A) radiation.
Data collection was carried out at 296K using ®-¢ scan modes. The collected frames were
integrated followed by Lorentz and Polarization correction using the program SAINT-APEXII'.
Multi-scan absorption correction has been employed for the data using SADABS! program. The
molecular structure was solved by direct methods procedure using SHELXS-20122. Initially
isotropic refinements of non-hydrogen atoms were carried out followed by full-matrix least
squares refinement with anisotropic thermal parameters for non-hydrogen atoms through
SHELX-2012? program. The hydrogen atoms associated with the carbon atoms were identified
from the difference electron density map and were allowed to ride on the parent atom using
suitable constraint, with distance 0.93A(for aromatic CH) and 0.96A(CH3) and thermal
displacement of Ueq(H) = 1.2Uiso(C) and Ueq(H) = 1.5Uiso(C) respectively. The structural

parameters for 3 have been listed in Table S1.
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Fig. S17. Molecular structure of 3. (50% probability for thermal ellipsoids). a) Front view b) side
view. Except water molecule hydrogen atoms are not shown for clarity.
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Table S1. Crystallographic Data and Structure Refinements Summary for Compound 3:

Data

Molecular structure

ORTEP structure

Formula C41H44BIN00_50
Formula weight 696.48
Color red

Crystal morphology block
Temperature/K 296(2)
Radiation Mo Ka
Wavelengh/A 0.71073
Crystal system Monoclinic
Space group P21/c

a(A) 23.094(3)

b (A) 9.7806(12)
c(A) 15.9792(18)
a () %0

B (°) 94.232(3)

v () 20

Volume (A?) 3599.4(3)

Z 4

Density (g/ml) 1.285

u (1/mm) 0.919

F (000) 1436

0 (min, max) 1.768, 26.370
No. of unique reflns 7315

No. of parameters 432

R obs, wR2 obs

0.0473, 0.1096
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| GooF | 1.006

Computational details:

3 side view

Fig. S18. Optimized geometries of 3 and 3-CN-

Table S2. HOMO-LUMO energy calculated for species 3 and 3-CN-

9

3-CN- side view

Species E(HOMO) E(LUMO) AE AE
(Hartree) (eV)
3 -0.2871 -0.21657 0.07053 1.919234148
3-CN- -0.19224 -0.07375 0.11849 3.224302484
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Fig. S19. Optimized structure of cyanide adducts at different binding sites (3-CN- and 3-B-CN")
and energy comparison of the optimized structures of 3-CN- and 3-B-CN-~.

Table S3. Selected electronic excitation energies (eV), oscillator strengths (f), major
contributions of low-lying excited states of the probe 3 and 3-CN- at the CAM-B3LYP/6-31G(d)
level in water.

Compound | Electronic Excitation Oscilator Major Contribution
Transition Energy (nm, eV) | Strength (f)
S0—S1 423.7 (2.92) 1.3117 HOMO—LUMO (88%)
S0—S2 347.5 (3.56) 0.0847 H-1-LUMO (71%)
H-1->L+1 (22%)

S0—S3 336.9 (3.68) 0.3192 H-5—LUMO (33%)

3 H-2—LUMO (37%)
S0—S4 317.9 (3.90) 0.0598 H-5—LUMO (38%)

H-2—LUMO (36%)
H-2L+1 (13%)

S0—S5 309.0 (4.01) 0.0212 H-7—LUMO (45%)
H-3—LUMO (40%)

S0—S1 309.8 (4.00) 0.1355 H-2—LUMO (27%)
H-1-LUMO (59%)

S0—S2 307.4 (4.03) 0.2664 HOMO—L+1 (71%)

3-CN- [ S0-S3 304.7 (4.06) 0.6098 H-2—LUMO (51%)

H-1->LUMO (23%)
HOMO—L+1 (15%)

S0—S4 286.5 (4.32) 0.0007 HOMO—LUMO (73%)
HOMO—L+2 (11%)
S0—S5 276.7 (4.48) 0.2006 H-4—LUMO (80%)
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Fig. S20. Comparison between the experimental UV-visible absorption spectrum of 3 in
MeCN/water mixture (1:9, v/v) and TD-DFT (CAM-B3LYP/6-31G(d)) calculated transitions of
compound 3 from the optimized (B3LYP/6-31G(d)) ground state structure.
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Fig. S21. Comparison between the experimental UV-visible absorption spectrum of 3-CN- in
MeCN/water mixture (1:9, v/v) and TD-DFT (CAM-B3LYP/6-31G(d)) calculated transitions of
compound 3-CN- from the optimized (B3LYP/6-31G(d)) ground state structure.
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Cartesian coordinates for the calculated structure of 3
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